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Microstructure, strengthening mechanisms and strength–structure relationships have 
been analyzed in a cold-drawn pearlitic steel with a structural scale in the nanometer 
range and a flow stress up to about 3.5 GPa. Structural parameters including the 
interlamellar spacing, dislocation density in the ferrite lamellae and the cementite 
decomposition, have been analyzed and quantified by transmission electron microscopy 
and high resolution electron microscopy for wires cold drawn up to a strain of 3.7. It is 
found that the interlamellar spacing and the thickness of the cementite lamellae are 
reduced in accordance with the changes in wire diameter up to a strain of 2.5. At a 
higher strain enhanced thinning of the cementite lamellae points to decomposition of the 
cementite and carbon enrichment of the ferrite lamellae. Dislocations are stored in the 
interior of the ferrite lamellae and their density increases to about 2×1016m-2. Three 
strengthening mechanisms, boundary strengthening, dislocation strengthening and 
solid solution hardening have been analyzed. The individual and combined 
contributions, of these mechanisms to the wire strength have been estimated. Good 
agreement has been found between the measured flow stress and values estimated 
based on an assumption of linear additivity of the three strengthening mechanisms. 
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